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Section A [52 marks]
Answer all the questions in this section.
(a) In 2016, the price of a television is $1995.
(i) Afzal pays the $1995 with a deposit of $399 and 12 equal monthly payments.

Calculate Afzal’s monthly payment.

ANSWer $ ..o [1]
(ii) What percentage of $1995 is $399?
ANSWET e % [1]
(iii) The price of the television in 2016 is 5% more than the price in 2015.
Calculate the price in 2015.
ANSWEr S oo [2]
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(b) Afzal watched a programme that lasted 2 hours 53 minutes.
It ended at 01 15.

At what time did it start?

ANSWET i [1]
(¢) A company paid a quarter of a million dollars for an advertisement that lasted 38 seconds.

Calculate the cost, correct to the nearest hundred dollars, for each second of the advertisement.

ANSWeEr $..ooveiieiiiiieeeeee [2]

(d) The programme showed an athlete running 100 metres, measured correct to the nearest metre.
The time the athlete took was 11.3 seconds, measured correct to the nearest 0.1 second.

Calculate the upper bound of the athlete’s average speed.

ANSWEr o m/s [2]
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2 Evaluate +/— 243
(@) Evaluate - /=35

ANSWEF  cooveeeeeieee e [1]
(b) Factorise completely 9p? — 6pq .

ARSWEF o [1]
(c¢) Expand the brackets and simplify (3a + b)?.

ANSWEF oo [1]

: C 4 3

(d) Express as a single fraction in its simplest form 1 3l

ANSWEF oo [3]
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(e) Find the integer values of n such that
42 —n) > 17 and

n > —6.

(f) Abebi, Bella and Chuku share $112.

Abebi receives $x.
Bella receives $12 less than Abebi.
Chuku receives twice as much as Bella.

Form an equation in x and solve it to find how much Chuku receives.

Answer $
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In the diagram, ABCD is a parallelogram. A
P and Q are points on 4B and BC respectively, such that PB = BQ and DPQ = 90°.

BPQ =a°.

(a) Find an expression, in terms of a, for each of the following angles.
Give each answer in its simplest form.

(i) PBO

ANSWET it [1]
(i) APD

ANSWET i [1]
(iii)y DAP

ANSWET i [1]
(iv) ADP

ANSWET i [1]

© UCLES 2016 4024/21/0/N/16



(b) AB=8cmand AD =4.7cm.

(i) Find PB.

ANSWET it cm [1]

(ii) Given also that DAB = 54°, calculate the area of the parallelogram.
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4  |[The volume of a sphere is %7‘(}’3]

[The surface area of a sphere is 41'cr2]

- =

S

-

3.8

A hemispherical bowl is made of material that is 0.8 cm thick.
The outside rim of the bowl has radius 9 cm.
The bowl is attached to a base which is a solid cylinder, of radius 3.8 cm and height 1.5 cm.

(a) Calculate the surface area of the inside of the hemispherical bowl.
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(b) Calculate the total volume of material used to make the bowl and the base.

ANSWEF v cm? [5]
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The diagram shows a semicircle with radii OP and OQ drawn.

The circle, centre C, touches the radii at 4 and B and the semicircle at 7.
The radius of the circle is 1.8 cm.

BCA =120°.

(a) Calculate the length of the minor arc AB.

ANSWET it cm [2]
(b) The shaded region lies between the circle and the radii OP and OQ.

Calculate the perimeter of this shaded region.

© UCLES 2016 4024/21/0/N/16
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(¢) (i) Show that the radius of the semicircle is 5.4 cm.

(ii) Calculate the length of BQ.

ANSWEF oo cm [1]
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The four walls of a building are faces of a cuboid ABCDEFGH.
T is vertically above C and G, so ABT = ADT = 90°.
The cuboid has length 9m, width 8 m and height Sm.
TC=6m.
(a) Calculate the length of DT.
ANSWEF i m [2]

(b) The roofis formed by four triangles, ABT, BCT, CDT and DAT.

Calculate the total surface area of the roof.

© UCLES 2016 4024/21/0/N/16
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(¢) [The volume of a pyramid is % x area of base x perpendicular height]

Calculate the total volume of the building.

ANSWEF i, m? [2]

(d) Calculate the angle of elevation of 7" from H.

ANSWEF oo [3]
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Section B [48 marks]

Answer four questions in this section.

Each question in this section carries 12 marks.

The diagram shows the positions of four islands at A4, B, C and D.

A i§ due north qf B. .
DAC=48°, CAB =55° and BCA = 51°.
AC =19km and AD =27 km.

(a) Calculate the bearing of D from 4.

(b) Calculate the bearing of 4 from C.

(¢) Calculate the distance between A and B.

© UCLES 2016 4024/21/0/N/16
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(d) Calculate the distance between D and C.

(e) Aboat leaves D and sails, at a constant speed, in a straight line to 4.
It takes 3 hours and 36 minutes to sail from D to A4.
X is the point on DA that is closest to C.

Calculate the time, correct to the nearest minute, the boat takes to travel from D to X.

ANSWEF oo [4]

© UCLES 2016 4024/21/0/N/16 [Turn over
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_ 3 ox
8 y=3x 2
The table shows some values of x and the corresponding values of y, correct to one decimal place

where necessary.

X —1.5 -1 0 1 2 2.5 3 3.5 4
y )4 0.3 0.6 1.2 24 3.4 4.8 6.8 9.6

(a) Calculate p.

(b) On the grid,
e using a scale of 2cm to 1 unit, draw a horizontal x-axis for —2 < x < 4,
* using a scale of 1 cm to 1 unit, draw a vertical y-axis for 0 < y < 10,
* plot the points from the table and join them with a smooth curve. [3]

© UCLES 2016 4024/21/0/N/16
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(¢) By drawing a tangent, estimate the gradient of the curve at the point where x = 2.5 .

ANSWEF oo [2]

(d) (i) On the same grid, draw the straight line that passes through (—0.4, 0) and (2, 3.6).

[1]
(ii) Find the equation of this line in the form y = mx + c.
ANSWEF oo [2]
(iii) Write down the x-coordinates of the points where the line intersects the curve.
Answer X = ....cccccceeeveennn. andx = ....cocoeviiee [1]
(iv) These x-coordinates satisfy the equation
2" = Ax+B.
Find the values of 4 and B.
Answer A= .......c....... B= .. [2]
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On Monday, Abdul sold 140 boxes of matches at 30 cents per box.

(a) Calculate the income, in dollars, Abdul received on Monday.

ANSWEr $ oo [1]
(b) On Tuesday, the price per box decreased by 10% and the number of boxes sold increased by 30%.
Y. y y

Calculate the percentage change in the income.

ANSWET e % [3]

(¢) On Wednesday, the price of a box was y cents less than it was on Monday.
Abdul sold 4y more boxes on Wednesday than he did on Monday.

(i) Write down an expression, in terms of y, for the income received on Wednesday.
Give your answer in dollars.

ARSWEF  $ e [2]

© UCLES 2016 4024/21/0/N/16



19

(i) Given that this income is equal to $40, write down an equation in y and show that it
simplifies to

Y2 +5y—50=0.

(2]
(iii) Solve the equation  y*+ 5y — 50 = 0.
Answer y = .....ccceeeuenns OF woveeeeireeeennne, [3]
(iv) Hence find the number of boxes sold on Wednesday.
ANSWEF e [1]
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10 (a) The times taken by 135 runners to complete a cross-country course were recorded.
The results are summarised in the table.

Time (# minutes) | 20 <7<30 | 30 <¢<35 | 35<¢<40 | 40<¢<50 | 50 <¢<70
Number of runners 15 30 40 35 15
(i) On the grid, draw a histogram to represent this information.

A

Frequency

density

>

20 40 50 60 70

Time (¢ minutes)

(ii) Calculate an estimate of the mean time.

© UCLES 2016

Answer

4024/21/0/N/16

............ minutes [3]



21

(b) A bag contains R red beads and B blue beads.
Two beads are chosen, at random, without replacement.
The tree diagram shows the possible outcomes and their probabilities.

First bead Second bead
11 red
19
3 red

5
8
19 blue
12 red
19

2

5 blue
7
19 blue

(i) Calculate the probability that both beads are red.
ANSWEF e [1]

(ii) Calculate the probability that the two beads are different colours.

(iii) What is the value of R?
ANSWEF oo [1]
(iv) Of the red beads, half have a yellow spot.

Calculate the probability that, of the two chosen beads, neither has a yellow spot.
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1 (a)

C
— [=6 — 12
In the diagram, AB = [ 11] , AC= [_5] .
(i) Find |4C|.
ANSWEF oo [2]
. . : — (0
(ii) D is the point such that 4D = [ k] , Wwhere k > 0.
BD is parallel to AC.
— 6
(a) Show that BD = [k— 11] )
[1]
(b) Find 4.
Answer k= ....cccccocovviiiiiiiiieeennn, [2]
(¢) Find the difference between the lengths of AD and AC.
ANSWEF oo [1]
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(b)

Triangle A has vertices (%, 1), (1, 2) and (2, 2).
Triangle B has vertices (—%, 1), (—1,2) and (-2, 2).

(i) Describe fully the single transformation that maps triangle A onto triangle B.

ATISWEE oottt e e ettt e e et ettt ————————attttttt it ——————————ttaaan,

3
(ii) Triangle 4 is mapped onto triangle C by a transformation represented by the matrix [ 0 1] .

(a) Calculate the coordinates of the vertices of triangle C.

Answer ( ........ s eeenes ) ) eeeens ) [ s eeeeees ) [2]

(b) Find the matrix which represents the transformation that maps triangle B onto triangle C.

Answer [2]
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